Kinetics and thermodynamics of the mechanism of interaction of sodium phytate with alpha-globulin.
The precipitation mechanism of alpha-globulin in the presence of myo-inositol hexaphosphate (sodium phytate) was studied in detail. The maximum interaction was found at pH 2.3 where the protein was in a dissociated state having an 8.3S aggregate and a 1.5S monomer. This interaction was predominantly dependent upon the sodium phytate to protein ratio. Velocity sedimentation studies indicated polymer formation due to preferential progressive binding of ligand to polymer, whose size and concentration increased with an increase in sodium phytate concentration. The polymer formation was shown to be ligand mediated and exists independently in solution along with the monomer. The binding isotherm by equilibrium dialysis confirmed differential binding of sodium phytate to the polymer and the monomer as indicated by two sets of binding sites, one having 7 +/- 2 sites of a K value 1.3 x 10(-4) mol-1 and the other having 56 +/- 3 sites with a K value of 2.8 x 10(-3) mol-1. Binding resulted in perturbation of chromophores of protein due to charge effects. The kinetics of the polymer formation was shown to be a pseudo-first-order reaction having two steps. The initial fast reaction involving conformational changes has rate constants of k1 = 52.4 x 10(-3) s-1 and k' = 67.5 x 10(-3) s-1, followed by a slow reaction step of rate constants k2 = 4.3 x 10(-3) s-1 and k'2 = 2.9 x 10(-3) s-1 at sodium phytate concentrations of 1 x 10(-4) M and 5 x 10(-4) M, respectively.